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(54) OPTICAL DISK DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk 
device which can easily and surely reproduce or 
record/reproduce plural kinds of optical disks different 
(high and low) in reflection factor 

SOLUTION: This optical disk device 1 records and 
reproduces plural kinds of optical disks different in 
reflection factor, namely optical disks (CD-R and 
CD-ROM) 2 high in reflection factor and optical disks 
(CD-RW) 2 low in reflection factor, and when a disk tray 
which shifts the optical disk 2 is positioned on a 
loading position, the type of the disk 2 is 
discriminated using focus control OK/NG. After that, 
special information included in ATIP(absolute time in 
pre- group) is utilized for a second discrimination. 
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[ 1^*11 9 J *x ^ ;^ ^ Lxmn^^^mBm 

10 it. mtE.^'f-(^^^^MR^m(oyty^^:^i!!^X*;h^tm. 

mxvm\^'^m2(DmmmxmmL. mm^M^ikcom^^m 
20 tf^^-r^r <b^4#®<b-r§3txV^iJ'^go 

\zn^t LfctS^^/c{iS±tc&1-r 5^^4^0013:^^ 
}im.m-^Mzm'^\z\t. \^K^m(0%y'^y^^\z^ 

[ft 1 1 ] ^ (omm^Tv^-tmmt. 

[0001] 

[0 0 0 2] 

It^5fe(7)K#fl CD Vy"^:^^) . CD-R 

OM. CD-R. CD~RW£7)J:p/^3txV 

[0 0 0 3] gllfBCD. CD-ROM:foJ:U«CD-R 

mJtfiCD-RW(l. i&SiM^cD^T"^ {cm-t 

[0 0 0 4] i:r5T% m-'(ommx\ mmcomtm^ 

tf. CD-ROM^J:t>'CD-RS-^n-€-'nS*L^#>5 

[0 0 0 5] L^-Ltj:fy^h. m-(Dm&x\ mRmm<o 

^y'^^^^t. i&I^^im(Dity'^ y^i:^ t^n±^tiitnd 
50 [0 0 0 6 ] 
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I 0 0 0 7 1 

(1) - (1 1) co«gp;5(cj:*:).itfig$n5o 

[0 0 0 8] (1) ^v"^ :^^^-n±^tnmm' n 

9t^'^tH:\^x^<o^itm^^.\^Sir^^^m¥fi\hmkt. 

lUj-o 

(0 0 0 9) (2) Mm^iznt^-Dt-ytv'^ :^^(Dm 

?&7^^-m^^'t^±m (1) {:im&o:>^^'^ >^i^mmo 20 
[ooioj (3) ^v"^ :^>^<^^^n'±^tzitmm'n 
^-^'^-ytT*^ :^^i^mmx^o^x^ ity"^ :^^^^^mm\^x 

^^^'jt i^x^(o^±m.^m^ir^^±mji^mkt. 

^ ^iJ^a^JluSo 30 
[0011] (4) *$^e*)(::5)^*of-7tT-V;^ii^c^:>?i 

^4'i-'5±ie (3) ictEl®(07t7=-V;^^^-ii^o 

[0012] ( 5 ) HUtes*#£<$tB ntjHeg* 

S:lc^|-i£;1-Sig^-(0U-<>rui, L# vMfflt i-itil'S LTS^ 
^L-ptffl-^-^^-MJi-^ J: -^ffi/iJc^nTi^aJitB (1) 4H^L 40 
(4) c;:>v^1)^^^/JMc8ei|i!^^7:)3t•rV ;^i^^'mo 
[0013] ( 6 ) fMeS:^fflljfe£il^-J5S(i. 

'oJiHG (5) (ctetli!c(o^r^;^^^sg{Sc, 
[0014] ( 7 ) ntites^tm-tlfeai^iafi. 

mt^^itm-i'ox-i>-mf}i;^nx\^'^^±M (5) (cnd^to so 
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[0015] ( 8 ) mmMimm^n. ntjte^^v 

fi5i^>6 ct 9*??;3c^tl"Cl^5±I£ (1) <^l^L (7) c')V> 
[0 0 16] (9) >t:T-V;^^5ryS^LTlHl$f.$it-5 

\t-^■^m\^'^xmt^^v-' ^ 7. ^ (c>fti-'5ig 2 (o-^m.m^^ 

[0017] (10) ^Se:)t7=-V ;^i5'Ki£5}imificj; 19 if; 

^^-^^^^'i-^±m (9) {zmmo)^^' ^ ^^^^ 
[0018] (11) mm^T'^ ^i!^(ommi:^i-mm 

±m (8) /j:i^L (10) <7:)v>-m7i^cteine(?)^T-v 

[0019] 

[0020] (HKi. ^i:^Wt0^x^;^^3gilSr='>'t- 

[0 0 2 1] mib(OEI(C>T<'r>t7^V ;^^:$iiDl 1 (1. /x 
^^0:)^^"^ ^ (*3i-;j[!i&'ijT'(l. c D - R 4o J: u> c D - 

ROM) 2 b.jkmm(D±y' ^ {~Am)m\x{%^ 

CD-RW) 2 tlcKC^t » Pl^^l£-^-5S!iiS:Tib6o 
[0 0 2 2] ^y.^J'^Jkm.^ (1. %'rU7.{/ 2/j> 
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[0 0 2 3] 3^^^;^^ 2(0 9-ibCOtS^ (S^iA^) /^i^ 

(CD-R. CD-RW) (C(^. 
L/c^V^llSitet^cOy^y >^ (WOBBLE i^it-f 

T2 2. 0 5kHz) Xm=f\^X\^^^tth\^. 
jV--'f\Z,\^^ AT 1 P (Absolute Time In Pre-Groove 

) '\mi (H#r«TW$a. mwmm m^m^^x^^^. r 

tC, 2 2. 0 SkWz (D^^')Tm^^XF}A^m^f\^X 

[0 0 2 5] ^Vv— ^^(i. ^fer^V 2 -^(t:) 

[0 0 2 61 3fe7^>^i^^gl ii. ^->-7^-:7V^*5j; 

yi-^— ^ 8coi£i^lc(i. 7i^-/v^-i^9 ?^|S^e$i^rv^ 
[0 0 2 7] ^fc. ^r^V^^^^fil StjfS^^^ti 

mm^:^\^^^^m. Kso^a-r^Tfe 

.5, K:*:fls5^1f)^l^i:. K^-Y-^^ 6 4o J:t>' 1 1 i: . PWM 

1 7 ^^-m-^^i^IUSg 1 8 WOBBLE{t^ 
t^tHEffg 1 9 CDi^— > h n — ^ 2 1 WO 
BB LE'y--AK:^>' hn — 7 2 2 ¥G{t^2mt^ 
^2Zt. E FM/CDROM31.VI3 — ySlJ{|p$P2 4 

;^'^y- 2 5 . 2 6^J;l/29^. i/V:^it-^^/* 
• AT 1 P7^":3--^^^2 7 CDROMx=^— :^^'Syt^Plf|5 

2 8^. ^ ly^-y :x.-7.'iWim^3 I ^uy^3 
2. 3 3. 3 4:JoJ:I>'3 5 :itlh^^^'t^^-^y 

\ 0 t^^\^X\.^^o UAT. mJlS^xV ^ ^ 2 
\'i^l5\^\ two. 
[0 0 2 8] %^^y K 3 (i. U-if K 
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?S) *5j:I/^j^#J>t^hy^;*— K (S3t^^) SrfS^/::!! 

K<O.IE®J(i. u-ifSfOl^gp 1 4 (C J: «9 ^filJ^^P$i^ 
[0 0 2 9 1 ^^uvXil. 7t#--:y K*:f*(::t5lt bix 

[0 0 3 01 ^/c. 7fe^--:yK3{i. ^^-^5/ K:^{$:|:i 

^#14 $ ii: a T ^ a:- ^ 4 ^ W L T V > ;5o 
[0 0 3 1] mi 6li. HFft^y><V-e3t9#X.lH!Kl 

[0 0 3 2] mmiZTikirXo^^. HF«-^</V >-§}«9# 
20 ;tlHlSSl 6(i. :^-<rv:7' (tg*I:&§) 16 1^. T-^n 
i^^:^-< y^f-l e 2 t. t&m^Ri coetrC 1 6 3 . t&Jyt 
ffiR^ <7)Sl7C 16 4^. }SfeiMR3 t^Si/L 1 6 5 <t T-^g 

[0 0 3 3] Sial 6 4. 1 6 5*Di:tKT-:ha .y 
^1 6 2(1. :;d--<T>yi 6 \ (Dti^:h^^t. 

5o r^O^-^. fetrLl 6 5^. T^n^';^-r 1 6 2 
y^l e 2 t. StrCl 6 4 t^^m^W^mm^tiX}^^ 
[0 0 3 4] T-^OiJ^^';^^ :y^l 6 2{^. m&^^l 3 
-tti ^:7.^ y=^l 6 2(0:t:y. ISia 1 6 5 . 

[ 0 0 3 5] -t^j^t^h. mm^^i 3i)'-h(ov^ 

^^it^(DU^j\^^^^y^^ u^/i^ (H) {c/j:^t. r-t-D 
6 2;6S:t>LT}S6tl 6 5;)5^iiL. HF 

40 It^y^ >^^#^lH]5gl 6(Oi:iiH^^;6^. CD-ROM 

/CD-R^i^cotgftis^ imicDm^nm) i^n'^^ti^o 
[0 0 3 6] m^. mm^^i 3i)^h(o^^>m^mk. 

-^-oou^/i-^i^n — (L) \Z.tj:^t. T^'ci^y. 

A y^-\%2iT^':^y\^XmK\^^m'^'^mhfl'0 . H 
Fm-^^W >^»9#X.lE]l^l ecOigiH^T^^ CD-RW 
ffl(;)tg«tii^ (^,2cDig*s^) {::iS:^$n^o ^c^*3\ CD 
- R O M/ C D - R ffl £0 tiitil* < C D - R Wffl (Oii tS ^ 

[0 0 3 7 ] t^i^-f 6HFm^dfe)$[EjSg 1 5;6^^>(DHF 
50 ;d--<T>yi 6 1 :^^.^^yA;^^^^ST-^cA;^ 



$tL5o tLX. HF^t-^y'<>K)t)#x.0ifSl 6ICJ: 

[0 0 3 8] ffiiJjW^® 1 3 li. iiB'^ft. -^-Y ^ CI =3 > e^i. 
(CPU) T'#^;^5t^^^. ±^^yh^3 {T^/^z-:^ 

1 , WOB B L E1f— > h D — ^ 2 2 . E FM/C 
DROM^>'='~-^'friWS|i2 4 . ^^y-25. 26, 

2 9. '>>iJ^m^dfefiK - ATI Px=i — y 2 7. CDR 

[0 0 3 9] 7:^*5, ffiW^^i^l 3y)^hl'X. T KU;x. . 
— r^'^^v^ 3 6 LTT K X — COMMAN 

D (ri-rV-K) ^/J^ E FM/C D ROM^^^i — :^'frii] 

24. ^^-y — 26. v-^^ <S-^iy£^ • A T 1 P 
=1 — iJ^'2 7. CDROMt'^:' — yfli"m=PgIS2 8. ^ly^— 20 

[0 0 4 0] r(7:>7tx ^ ^^^fl 1 l-fi. -r>^--:7ai 
5o ■ - ' 

[0 0 4 1 1 ^tJ' — :7 3:— ^f6lj^ri!^.3 1 LT(i. ^^fij 
ATA PI (IDE) Vr^\f—m^) V. SC 

[0 0 4 2] ]|tjSe=i:/t'^— 4 1 (dfl. =¥-7K— K4 30 
2. -^^>;^4 3:fcJ:t>'^^>5'-4 4/j^-^ti^'nJ^^^n 

[0 0 4 3] /^:Jb\ H Fft-^^/^XfRllf^^ 1 5. HFm-^^' 

^ i^m *9 #;tiHi;fg 16. \L-'^y ' zi< h Ai^miEir^ i i . 

^ -m-^dl£j*inilJS 1 8 . wo B B L E ft'^lifemiHilfS 1 

9 . C Di/- — 7K=3 >- h a — ^ 2 1 ^6 J:mVO B B L E i;^ 

[0 0 4 4] %tz.. ')t^^-^yV3. HFfS-^^3£;7K[piifSl 

[0 0 4 5] ^3t. iTiiJi«i^-f*l 3(cj:f:). 
[0 0 4 6] ^^iSM 1 ^^-■)^1^ffll^o^'^Ttft 

^\^y \^umoxxj\i2]mmmm mmmmmm) 
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®y ^-:fjy^Um. hy y^>^mmsJ:V^:^l- 
yh'Mm. ®i^mxmm (mm^s^um i^^fo:>imi:m. 

[0 0 4 7] i-r. Hiiist Lx. m2{Z7jkTXoi^. m 

m^^^l Syj^^bit. 0r7t^7)COMMANDft-^7:)^C D•t^ 
h D-^ 2 1 lcA;'3^n>5o fri'H»*B^i 

— rifri^ h o — ^ 2 2lCA;'3$n'5o 
[0 0 4 8] Z(7:>COMMANDm^'lt. Mm^^fk I 3 

/j^bCDi^ — h D — ^ 2 1 -^WOB B L E1f — ^j^* 
13 > 2 2 --CD/rr^<^l^^ (^f»Jx.(^. fri'Ji^POBi?*^ 

[0 0 4 9 ] -^LT. CDI^-^'^JV- h P — 7 2 1 Tli^ib 
ii. /TrAEC0STATUSff'§-/j5{tiij.jjp^^j:j^i 3(cA;^^tt 
So S/c, WOB B LE1f— > h p — 7 2 27i^e> 
(i. rfr^^o STATU Sit -^/j^aiiJiHi^M^i 3{c7v/j^ix 

[0 0 5 0] :i(OSTATU S^t fifi IB t^-fr I c^t-T 

[0 0 5 1 ] Q mm] 

[0 0 5 2] 1 CI. -r >'^->'^->^j|]ij 

ffliS?P3 1 ^'^rUT. 2{::tef^-r6'7='-^ (ft 

■^) ^(O'f—^^-X. EFM/CDRO 

[0 0 5 31 w(OE FM/CDROM:3i>=i — ^'fglj^fllgfi 

2 4 T'(^. mx^f—^fy^^ ^ ^ y 3 Ai}^h(0^ ^ y ^ 

— K^K. EFM (EiKlit to Fourteen Modulation) t 

m-ir\.?t>mn~}5-=^xm^^ (efm^^h^^) ^nx. enc 

ORDE E FMft-^^ $nao 
[0 0 5 4 ] msioi^l-J: e^d. ::c7>ENCORDE 
E FVHt-JI-rJ:. ST--! 1 T<7>J.I:$ (i^JW) (O^^fX^y^X* 

[0 0 5 5] t.tz. m\4i6j:V'm5{:i7r:i-X oiZ^ EF 
MXCDROM:^>'=^—yMWi^i2 4 X(i. :^ d ^ 3 

ffif53c^nasuBcoDE-s YNcft-^ {-^yy^^i- k 

>^^-^(f-^-) /p^/ii^n^o rcOSUBCODE-SY 

[0 0 5 6] mm^>^- mmm-^. 

s VNC-'-::^ — >- (>'>'^>'^^ — >) /j^ ::c7>su 

B C O D E - S Y N C fS-55M::S-^V ^X (SUBCODE 
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-SYNCit^-CD^^ ^>^^X-) . BufBENCORDE 

u-A(7)5tgi^(c>(t/^;-r-5§P:5i'«c. -tn-etL. SYNC 

[0 0 5 7] rOENCORDE EFMff-^fi, EF 
M/ CDROM^>=i - 2 4:f)^h U-if 

1 4 iZAtJ^ti^o 

[ 0 0 5 8] -^fz. T^n^jf-^-r^fc^WR 1 TE P 

[0 0 5 9] U-— if $lJ^^ilg^5 1 4 ENCORDE E 
FMm-^{c:S<5V>r. SiJ^^l^l 3:d^b<Z>WR I TE 

P OWE R^t^O U^/W^^^-Y l/^/l^ (H) a — 
-<yi- (L) t^zW^m^Xltitil^. :^nizX^^^^>y 

[0 0 6 0] U—^Um^l 4it. ENC 

ORDE E FM{t-^CO l-'^>'^'/6^^^-^ l^-^/^ (H) CO^ 
r^l. WR 1 T E P OWE Rit^(D U-</U^y^-( U^/U 

(H) {;iL-rai:^-r^o i-n?^-^. tf(^)m;^Sr±tf 20 

^ (##i2^^i±l::^{--r^) o ^LT. ENCORDE 

KFMit-^(OU^/^t^ti—U^/U (L) COWPbT. WR I 
TE POWER-tt-^-tDl/^yW&D — U^/b (L) ICL 

[0 0 6 1 ] :m(:iJ:'9s 2{c:{-i. ENCO 

RDE RFMit-^-<OU^/U^^y^^ U^/l^ (H) 

m^^(0}:i'y ht^m^^-^n. ENCORDE E 
FMjf -^^OU-^/WTli^^n — U^/W (L) (Ott. 0f^S«7> 

K75^»#iA^tb5. 30 
[0 0 6 2] r<:oj:5{-bT. Tfer' ^ ^ 2 <^0f^(^ h 

[0 0 6 3] E FM/CDROM::i^:/:=i— <^'^^1H^SP2 4 
Tii. Sfiaib/cENCODE E FMjf-^Offeic, 
(7:)ENCODE EFMm-^ (7 V^AE FlVHf-^) 
it^^tL^o vy^EFMm^li. OPC (Opti 

mum Power Control ) {^:|qV^T. 7^:^ h ^ I) T-^ct:'^ L 

[0 0 6 4] OP Cld^Dtt-ST"^ T--(0|^L#t 40 

cOP^.f^. mW7>^'^BFUit^:/)K EFM/CDRO 
M^ivn — ^^'$ij^ili]^ 2 4 7!)^6 l/- -if^iJ^^P^Iil 4^CA;^^ 

[0 0 6 5] ^fc. O PC{C:fo{t6T';^ r--c7>Pc 

WRITE POWERm-§-/J^^fiS;$tL. ^(7)WR I T 
EPOWERlt-^TiS. ffiiH^P^^l 3(c:p^J^$n5ll?r:L 

[0 0 6 6] ^ LT. if ffiiJi^P^fi 1 4 (i. ftijfBy 50 
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AEFM{t-^(cS<5V^-C. Um^^l 3i!)^h(OWR I T 
E P OWERi-m-CDU^Jl-^y^^ \^^Jl- (H) t. o 

-i--</i- (L) t{zm^^^Xl^\t)L. m{::ct«97t^ 
^';/ K3cOl/-if^V:t-- K^7:)iEtt§r$'IJ^fl■f-^o ::tt4r 
1 S^PgCOU^yKOWR I TE POWER^S-^CD^H 

[0 0 6 7] O PC!)!] it Til. rtOj; 9 1 51^ 

[0 0 6 8] ^fc. TfexV^:^ 2(C7^*— ^ Sr«#iAtf|5g 

[0 0 6 9] w<?:>^fij7^: h^'^;^— K;^)^b(i. [H 6 (C;^ 
-rwOB B L Ejt-^;i^m;^^tb5o iuaiLfcJ: r 
(7:>WOBB LEft-^fClli. l{SiS-e2 2. 0 5kHz CDjS 

mx(o\B^'t. AT I pm$R^/"^-r y^^-x^niL. $ 

bi-. 22. 0 ^VWz (0^\^JTm^WXFM^m\^fz. 

[0 0 7 0] r(7)WOB B LEjt^{^> WOBBLE^t 
■^IttUlHli^Sl 9f:iA;^$tL. WOB B LE^t-^lttBlElSS 
1 9T'2M>fl:$tL^o 

[0 0 7 1] 2fit{t:^ft^cWOBBLEffi-§-*i. WOB 

B L Eif— # > h D — ^ 2 2 {c:A;;':7$tt-5o 

[0 0 7 2] WOBBLEif— ^J^'^fV- V^ — y 2 2X 

WOBBLEjf^(D9'^(DFM^f^^;h.Tl^^AT 
I PW$g^«PL. El7tC^t- B I DATA^f-^ (^^-f 

:7in — Xt"— ^iS^) ^n^o r COB I D AT A^t-^ 

ii. iT-3Tcojt-i- T'fo^c ^<e4b\ r 

(7)B I DATAm-^-^-^-^-Y ^'^i-XmPL. ^<7>m. x 
=i-K-r5r^{;iJ;*?. AT I PtS^;5q#e>tL6o 
[0 0 7 3] ^/c. WOB B L Eif— /J^^iV- h n — ^ 2 
2tC(^iK$n^[il:^L^c^V^7^^^/>5^/^'P L LE^Tfi. mj 
teB I DATA<t-^(c£-^l>T^ n :y ^^^?toT. 
HI 7 lC?j^i-B I C LOCK<t-^^#^o rcOBICLO 
CK'ft-^f^. ma!i-5B I DATA{t-§-C0T'='— KfO^ 

[0 0 7 4] Bfjf2B I DATAft-^ioctTO'B I C LOC 
Kft-^li. ^tl^tt. ^yl^^\t^±J& ' AT I P-r=3- 
y2 7 {:iAtl^^^o 

[0 0 7 5] iyy-i^m^-^fH • AT I ^^"^=^-^2 7V 
(t. B I CLOCKjt-^iC»-:5V>T. BIDATAffi-§- 

^y<4 y :r.-'y:mmL. x^^^-KLTatip 

mn^n^t th^^^ utict^i-at i p-s ync^i 

^ (ATI Pi/^'^jH-^-) ^3£/*-r^o 

[0 0 7 6] Z(D^'^. m 7 (C:^-r<J: 5 B I D AT 
A m-f-iC-g- S n 5 S Y N C ^ - ^-7)^1^ tH tLfc <h ^ 
{d. AT 1 P~ S YNCjt^(0/>yl/;^7i^^/$$tl'5o :i 
COAT I P - SYNCit^-<Dy<^uy.(DmM i\^-B-t^y< 
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[0077] CK/^ATIP-SYN Cit^-lt. MflTllC^S 
1 3*dJ:(>'WOB B L Ei;^ — =i > h p — ^ 2 2 (7:>-en 

10 0 7 81 SAc. fltltex^i- K$ii/::AT I Pi^ffi 

AT I pffli«(cj: . 5t7'^ 2 .b(^Jfi>:^tH#(il]$rffilg 

[0 0 7 9] ntJili L^hE FM/CD ROM J*->^ =1 — ^1151) 
(fliai2 4/j^ib<7:)SUBCODE-S YNCm-^(i. 10 

iJ'm-Sr^/* ' AT I Pt-'=i-^'2 7 ic:A;'j^ix. Z(Di^ 

i^^m^-^fHi' AT I pt''=^~^2 7/j^hmm-f}ki s 

:f6j:mvOB B L £1^— :d^=i> H n — 7 2 2cO-?:n^'ix 
[ 0 0 8 0 ] US 1^. AT I P :7 U — i^cOy';4-— ^ V 

^^i-|2r'fc5o l^lil«:i>r:i-<J: p<-. ATlPy'u-i^ 
tOr'-^ii. 4 h':y hc^fs]JWm-^. i" ?i :f ^ V iJ' (S 
ync) S h o:)^^ (M i n) SM^yhcD^^}; 

(Sec) 8 t^y b(7):7 ^ ^ . i4tVN</:>n^ 
^Jl^tBr^^ (CRC : Cyclic Redundancy Code) tX^Wy 20 

[0 0 8 1] i-?:^:i:>-<b. ATlPif$R(C 

li. 2±(omm\m^yr^ir\\m\m?i (ati 

pn*|13m$R) <Dfi!i. i|#$*tW$H (AT I P4#$*t»$a) 

^^n5o ATI pm^?i(o t) h<Dmmnmnm^. ^r-v 

[0 0 8 2) Iil8(C:7j^-rAT I U'-M.(D0^(O^J^^ 
&^^oJ:TJ':7U-A(7:>#it±f4t':y h (MSB \i'yh 
7) . i-Ttj^i^-^. t'-ybfi^S. 1 3:^^V'2 1 <D}z'y 
hCOm^^io'^i^J:^) . ^(DAT I P:7U — ACOATI 30 

[0 0 8 3] t^' hiiLW: 5 . 1 3 4o J: U' 2 1 CO t^' :y h (7) 
Sl^^-D :^^-tL"/j^ T] 0 1 J (Disc type identification) 

TtT-v ^ ^ o:)mmy^^ c d - r w;)v-g7^|w-.g^-^>):^-J;^Hjl/$^-T;• 
y^'y 'r^J^f:^^. ^y I- Ml 2 2(Dtry h/j^ r 1 j 

[0 0 8 4] :zo:>^y-^ (Dmimyj'^ CD-R wyj^iSif)^ 

[0 0 8 5] WO B B L E -y- — ^> =3 >' h D - ^ 2 2 

(-J:. #AT I py u-A(c^^[L. AT I pmno:>m^ 

U\l^!,fy^fJ:$^^^ (ATI Ptff^R/i^n^oTi^^ 
/j^S/^-l-m'li-5) o 

[0 0 8 6] rc^:>AT 1 Pi{i^o:)m^) ^inwit. AT 1 50 
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P7U-A(OS y n c. 53MM i n) . ©.MS e c) :fc 

mj'j^^iian^ (CRC) i//— sci-6i>5-'S-^ r]E 

^'S'j . -&L/^i^tg^'dr Tat I P3i^-j <twi)c 

[0 0 8 7] rcolj-g^. g|4 iC^-rj: WOBB L 

E1^ — ^t^'^i^ I^D — ^ 2 2-C{i. AT I P^nncom^). 
-t^Ji^oib AT I P=^y-/)mth^ix^t. y</i^y^5 1 /j^ 

[0 0 8 8] 5 I xmrA^n^ AT J P E 

RRORjt-§*(^> ffi'miimM 3cO;(7^>^- (gfic^- 
IJ) 1 3 1 iCA;^^tL'5o LT. CC7:);^ r^^^- 1 3 
lizX^. ATI P ERRORm^-o:>y</uy.'j^:f^^ A 
T I P^-7-t LTSm (g+fll'l) 

[0 0 8 9] Z(DAT I Ptf^^RcDR^'^l^i/lKl. AT I P 

y i—Msir):iznioti^o)x\ at i p^^-(i. 75A 
TI pyu-j^ (liWMXimm (c. i&:^c7 5fi#r£ 

[0 0 9 0] /^:Jo, WO B B L Ei^ — > j> a — 7 2 

2i;::j:»:;, ati P^v-?r<3fetUil-5<3fe/.ti^=^^5/jqtot$ 

[ 0 0 9 1 ] iiuteAT I Pm^— cog+^ffiji, ^^-IJ — 

2 6{::BEtiS;}x^i: <^ ^ — y :^ — y^UW^3 

[0 0 9 2 ] mmA^mk 1 3 \Z?Kt)^MzAT 1 P - 
SYNC^t^^i. AT 1 Pn^RBtT^^RcoMirco^-r ^ 

[0 0 9 3] ^fc. WOB B L Ei^ — 7if =1 > h ^ 2 

2(;iA;^i^jix/:iAT I p- s ync<S-§-{1. subco 

D E - S Y N cm-^ib cO[^l{0•^;b■l^:(Cffl^;^ Cb^^, 

[0 0 9 4] m^rnk 1 3 (cA;'? ^nj^c subcode 
-sYNcm-^d. AT \pvi^mrm(omf^^^. wuiiiiU 
/cat I p^^-(Jott^fl'Ji^;^H^btL6o 

[0 0 9 5] ^/t. WOB B L Ei^— 7j<=i > h n — ^ 2 
2 (c^^;':/ ^ n/c SUBCODE-SYN cffl-^fi . miSB 
A T I P - S Y N C ft-5§- ^ [WJlW-g-^^itt^^SillifS-^ 
t LTilU^b^XOo 

[0 0 9 6] 7t:fo\ f^)0J'&;b-tl:(i> m^hh^m^^m-^ 
o E F Mx- ^ f^{Cfo5 SUBCODE - SY N Cft*^ 

c^:>fy:rl^. 2±0AT I p-SYNcm^co 

[0 0 9 7] |g]9ir7F-i|-J:9lC. SUBCODE-SY 

NClt-57a:s ATI P- S YNCft-^?-c?:)-fn(l. ffl?K\ 
^•rV 2:^^«i|c^6l^T. '^-m^X'tix'^n.^ ±2E 

[0 0 9 8] ® [Wit] 

:vt7^^>^^ 2/^^bx-^ (fS^) (iil£-5^fllj 
■t) liJr^ll. U'--!flliiJiWSIi 1 4/;MbC.:)WR l TE POW 
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CU-<Mz^n^ti. mid J: 19. u—fcDititir-. m 

[0 0 9 9] TtT-v^^ 2^^hv'-^ ^m^ti^i-m\t. 

§g^ttlLtfci;bcou- if:7fe75S, ^^--:y K3(Ol— 1^V-r 
[0 10 0] CO^^SfJ^J^ h^-r:t- KO#S^ai7i^?5 

[0101] HF>(t-^*;5)cii][fSi 5T'(i. ^rih<Dmn^ 
it^(Di]m^m^m^rfv::,ti,zx^. hf (rd m 

[0 10 3] miaiLTtJ: z.cDHFin'^i':^. Hvm 
-§-y^>^^i9#x.lE]ffSl 6{cA;^^;h.. l^*I^tL^, r 20 

-So 

[0 10 4] rOii^tIi^^^^HFm•§- (i^T^ ThF 
[0 10 51 *fc. b'— • Tjf b Altffi[alKl 7l,z{-t. 

mm^^^^^y^xmrn-t^ (te) it-^ 

[0106] mi 0 {ZTik'r^ 0 ^ • -^^ v i^ita 

[0 10 7] rcOtgilJlOOjiW^PE EK (TOP) . 

ffii^oTffl^ B or T OMct wv^. Bi(iiso±ffiiJ(::^=t;^;-r 5 

m-^^PEEK (TOP) {f-^. m^(DT\mz.t^ft>'t^ 
[0 10 8] PEEK{t-^:foJ:U<BOTTOMft-§-(l. 

[0 10 9] rtl?jPEEK{t-^:feJ:T>'BOTTOM{t 
OPC (Optimum Power Control ) /3 

(iSM) (^f+». HF{t-^(0:^-M(^«»T^(::fij;H^n 

[Olio] CD1^ — |. u — y 2 1 HFit 
-^7i^2M{k^^X, EFMtll^^n. EFK4jt^7:)^#?,tU 

rcOE FM<t-§-fi. ST'-'l 1 TcOfi$ (Milt/j) CO 50 
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[ 0 1 1 1 ] LT. CD^:^-5jfr3 >hn-721T* 
fi. :if^E FM^-^d^LT. CIRC (Cross Interl 
eaved Read Solomon Code ) <!: P?tfix5l^ ITjEf^-^^ 
fflV^Tt^^^-lTjE (C I RC:n9-fjiE) jj^ 2 lHltTi:)^X 

[0 112] rco^^. 1 lH]g(7)C I RCfiTIE^rC 1^ 
^-ITIE. 2[E]gcOC I R CfTIE^C 231^-fTiEtW 

[0 113]-^LT. 1 [Hj@<7:»C I R CfTiE. 
C 1 3l^^tJJE{-:J6V^TfTIE-e^/^\/^:^'g^^ rci^i^ 
—J ^mv^, 2|H]gc7)C I RCfTIE. ^7i4:?-tC 2:31^ 

[ 0 1 1 4] di 1 CD1^->^^'=3 > ]. n 

— '7 2 1T(^. r(DC 1 31^— ITIEcoi^., Cl^^-;^|5 

[0 115] rco^N/i-;^ 5 2XmiS.^n^C 1 ERRO 

6o -^tLT. rcO;«7^7Vi$^ — ClERRORm 

[0 116] li:^::/r:l— K:7L — 9 8Efm:7u 

■^n^^n. 7 51^:7 K:7 I A (l f&3lT' 1 S?F«1) 

aA7 3 5 om^i^-r^. 

[0 117] tjiH^^ CD1^— hu— ^ 2 1 ICJ: 

[0 118] ftjtec i:^'7—mYm^\^. ^^y-2 a 

(::fBtt^tb^<t i: tid. ViJ' — >^^-::^$-iJ!^p&|5 3 i^ 
^TLT. =iVt:-^->5^4 l{d3||{t^ix. ^fexV ;^ ^ 
l<:o^^^ (7t7=^'<:^^i^gl<7)^^tg;^4yhilt£^-:^ 

[0119] CDif — 1<r:i>' h n — ^ 2 1 X{±^ C I R 
C:n^^-fTiEt^COE FMft#;^i^ B^f ^ . 
Z^^-^. DATAjt-^{d^=^- K mm) ^tt'So 

[0 12 0] l^T. Tfer^Vx^ 2tc;^-x> 

— ^ (^5$ey^ — i$^) T^^lB^^tLT^D^:) . ^C7) E FM 

^5-^^;^— xV^Jf^stODATAM-^-fdT-'^i— Ki-^a 

[0121] mi 2(i. :^-7"V:^?f^itODATA'(t 
LRCLOCKm^:fcJ:X/B 1 TCLOCKft-§-Sr 

[0 12 2] fW]ll(c^i-J: CDl^~A|fzi> hn- 

^ 2 n?{i, EFMft-§-/ii. D >y 3 3;!)^^(^^ D 

1 6 t'*:y hOR^ir^^vUT^'-^ tT'tH^^iX'SD 

ATAjf-^iCT^^:!!-- K^n^o 

[0123] ^/c. CD-t^-4^=:i >- h D-^ 2 1 X{t. 
'y^y^2>?^t^h(Oi:7uy^\t^[zm^\,^X. BITC 
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[0 12 4] ^tz^ LRC LOCKft-51-rJ:. DAT Ait 

m-^-^fzi5b<Dm^-X*So^o :i(^:)^M'^. LRCLOCKft 
^C7:> U^yU (H) (Dt^yjK A' > 

ir--^ ^Tf^L. D — U^yU (L) (Dt^fj'*. Rf-A'^'t- 

[0 12 5] /<^t6. ^7^^<:7. ^ 2 (ciilr'fi:^^— ^/;^ti^ft$ 10 

htT^L^i-^-t^/UT-'— ^ 1 6 f> hc7:)R^-v V^^/l- 
T^-^?' ^T't«iS:$;K5DATA-ft^-|^T-'='- K^nSo 

[0 12 6] mibDAT Ajt-5|-. LRCLOCKm-^ 
:fccl:ti'B 1 TC LOCK^H-^«i. ^ix'^ix. CDROM 
-r n - 2 8 l::7^;^i 5^ ix^e 

[0 1 2 7] CDROMr'='— •yfliyifll^f!i2 8T'(i. ^T"' 
^::^:^2(r. titiIE'tf$R. FiJ;t(i\ ECC (Krror Correc 
tion Code ) /EDC (Erroi- Detecting Code) o:):r.y 

[0128] ^(7:)ECC/EDC(^. CD-ROM M 
ODE 1 yy^—-^ y V{Z.^\1f —t'S^n^Xto^o 

rco^^— HT-"fl£{c: J: 19. y V<om^m^ \ 0"^- 

' [ O 1" 2 9 ] ^ L r; C D R OMx =^ —^'fhOffll^ 2 S T' 
(i. DATA^t-§-7)^ D > 3 5 7!)^^c7:)i>' P .y^^^m-^ 

iJ?) v^ — :7^— ;^fliij^^ii^^ii3 1 30 

[0 13 0] =i>e^ — ^5? 4 IfflijT'il. f?'Jx(^. CK^^t" 
[0 13 1] -^fz.^ CDH>- — ^:=i V h 2 1 

I§] 1 3 (C7j^i-F R AME sy\<c\t^-f)^±ji^^ti^o 

[0 13 2] r.c^:> FRAME S Y N C Iff-^c/;) 
li. C Di;^— > h P — ^ 2 1 \ZH Fm^-ii^'Ati^ 

^ilyEf?:)/^^^!] (3T— 1 IT) FMm^■i)^T^m\^ AO 

TV^^c^#(:l. ^N-r u--<yu (H) [zfSi'^o -trUr. HF 

^.i:<^j:^t) > EFUy \^ — M.^iiLX\ FRAME S 
YNCif,'/5-o:)i^-<^Ufj^, U^yU (H) t)^i^a-'\^^ 
yu- (L) ClSlMb-r^o 

[0 1 3 3] /C:fo. 1 E FM:7 (/i^3Jyi) 
it. 1 j^3ai(7)ll^>, 13 6// sec Xh ^'J . 9 8 E FM:7 

[01 34] ^ C7) F R AM E S Y N CMt ^-fi. iTiiJtPT- 
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60 

[0135] ^^tz. CD-9--^'=^> h c-^ 2 1 
li. S U B Q DAT A m^-mAm^'^S: 1 3 (C A;;'] 

[0 13 6] rcDSUBQ D ATA(t-§-(;i, -thyn — 

[0 13 7] ^/y^— Kdii, P. Q. R. S. T. 
u. v:r6j:(>'\vc;:)8^M5i;i'^^^6o 1 E fm u — Xs^c 

[0 13 8] P'-WCO^x-:^!^. ^tL-t'tl 1 t' h 

feiy. 1 -t^y^i— K^' 9 8 E fm:7 AT 

fo^(7:>T% 1 -^y^t— K:7 u — Ac|3(7)p--W(7>^x — 
-^rn^'n. 9 8 t:':y hT-fo^o fib. 3feM^^ 2 E F 

[ 0 1 3 9 ] HI 1 4 (i. Qt^-'— 9 6 f^y h(7):7;t — 
>' h'arTj^i'H'Cfo^o n^HUCjj^-^Q 1— Q4C0=>>]xcj 

[0140]^/c. Q5~Q8 o:>T K (4 t'^ y V ) 
it. Q^^QS Ot.Xa:>r'--^ {72\fyV) 0~)pr^i: 

[014 1] ^fz. Q8 1~Q96(DCRC (Cyclic R 
edundancy Code) ' (1 6 t' F) it. =^ y — ItM VT Wi 

[0 14 2] :L(OQy'—^f)^h{t. ^h{Z^ %^ 4 

TOC (Table Of Contents ) <h n-ffm-S 0 ?!^<7)(^^^? 
[0 14 3] {|iiJt11^-^i^ 1 3T'(i. ::cOct ^^^Q-T^ — 

bfir?fpi'iix# LTpJfrJ^cof|jlJ^^|l^r^f o . 

[0144] ^f-. CDH>--7n=i> h 2 1 

(1. S U B C O D E - S Y N C<i-5§-?it^.1iiJiii1l^]lS^ 1 3 \Z 'K 

[0 1 4 5] IDi 5i;:7js-^J;:!>(c. 9 8EFM:7U-a 

^■\^\z^ ■^yy'^—Y'T — ^^Kt. 9 8/-<-r niji^L 
2 E FMy' U — ixCO 2/<^ 
S OtoJ;U^S 1 (cii. SYNC/^:^^->• (ffT]j5jm 

■^) //tizi^^n^o 

[0146] C D-i;- — .if =3 >' h rj — ^ 2 1 X\t. ZO;) S 

:>/^i^tL5o 1 K:7 u-A (9 8EF 

o:)y<ji^7-^Xmhtt':^X^m'^-^jK SUBCODE - S YN 
C(t-^-Tfo5o NtlteS YN C/>^->{l, 1 (giilicoijj 
^\ 1 I'lKljC: 7 5 mi}VM ^ 
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[0 14 7] CD'^-^:=^> Nn-^ 2 1 Tfi, 

SUBCODE- SYNC^t-§-cO^^V^;^(7)^tt^^^(-> m 

[0 14 8] (S> ly^-:^^Mm i^mmm) . hyy 

^ V ^"mm^ X XI :^ 1/ y rmm^ 

y^—ij^zr.^— (FE) ^1^. Vy y^:y^:^y — 
(TE) m-^^aiU*;^^:^ K^^- (SE) ffl^^S^^ ^ 10 

[0 14 9] r(7):7;^ — ;*7;?^^^— jf-^(i, ^mAtLWt^ 
[0 15 0] ^fc. y^^^^^:^=7-m%\-X. hyy 
[0 15 1] K3i^->(t-^(^, y^U^yVU 20 

[0 15 2] Sijtfi:7;i-— :;^7;^^^— ft-^ti, CDih— 
r^^^hn^^ 2 1 tcA;b^n5o i^t^. hyy^^^'^^ 

y—iB^\^. CDi^ — h cr — ^ 2 1 (CA;^$n^ 

i: th\:i. mmi^fcX 5 ict:"--^ • h A<^ailH]i?S 1 7 30 

— 7t?=i:/ b C2 — ^ 2 1 icxti^ti^. 
[0 15 3] TtT^'V 1 fl. r;rLe3:7;^ — ;i7;^ 

y—m^^m\^\ m^(Dhy yi^{c^^^^X. y:i'—ti:^ 
urn. hyy^> t!fmmi:^XXI^ \^ y YUm^'i^ 0 o 

[0 15 4] y:t — tfy^mi^^(Om'^. CD1^— AK3i>-h 
^Ml^-t^y ^ — ^P'W'i^ (Puis Width Modulation 

) -ft^/i^^^^^n^c :i(Dy y^pwuim^-it. 40 

[0 15 5] ro:7;i- — ;^;^PWMlt-^{i. CDii— >1< 
znl^hxD^y 2 1 75^ b P WlVUf-^^rt >^ ^ ^'^i?^— 7 tClA 

ummj± mmm^) ^:i^^.^tv. K^^^^6 

j±) ^muL.. T:^^^^^->5^4^lHlteMi:feT&} 
[0 15 6] roij-^. CDif-Jj<=« V hn — ^ 2 1 50 
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it. :7;*--;tr;:^ai^-ft-^(7)U^/W755 0(C7i5 J: 

py^um^con-^ (lEA) (D5:tet^^T9o 

K3<^>pf4^L->'X(^-g':».&a(c{4ei-^o 

[0 15 7] i/c. :y^>^'fyifllC0fiS5(i. CDf— 
hc7 — ^ 2 1 r^^:x=^—^4(0'i^:)5\^<D 

mm^^m-r^ hy y^:y'!fP\VMm^t^^ff^^in^, 
Z^coVy y^^^P'^Mit^lt. yi^^Mt^- 

[0 15 8] >y=^:/i/PWMm-§-(i. CD1^— 

';f.:n:yYu — ^ 2 1 ^^1^ P WlvHt :7 >'l-^ — 7 (C 

A;^^tL. wOPWMitWrt^^yu^- 7-r^^jt^t;. 

-r^t^t?^. Sijt^pmiE ($ywt-^) i-^^i^^n. vy^y< 

[0159] ::L(Dm^. ^r^v hc2 — ^ 2 1 

f^. h^^y^^v-^:!^^— (t-^C>i-'-</MS0{c:/^5 J: ptc 

^t^^7:)c7:)/^v^;^Itli (x^— -r ^ --i:b) cof^Mi. Vyy 
^iy^PV^M\t^(on^ (3EA) <7)S«5^^^T5o 

[0 16 0] *fc. yi^y VMm(Omn. C^D^—^fsrn 

> h CI— ^ 2 1 yi-yv^—^^cDmrn-^m^^ 

^y^X^y KPWM^t-^/i^i/jic^tL^, KPW 
[0 16 1] Z.(DyUy VPV^M\B^\t. CDi^— 7}f=i 

> h — ^ 2 1 t!)-^ PWMjfWvtv^-r/^^— 7 {.lA;':? 

$tL. :L(DP\NMm^W'my j^^—ixw-mit. -tt^ 
sywmm cataim^) Yy'^^<e\z. 

[0162] rcT^iS-^, CD-y— h a-^ 2 1 
(i. yuy Y=^y—m^-o:>u^/\^t^O\:its:^i:o\z. (pj 
:&6^{c®^>-t*5 <£ 9 (c) , Sijte:x I/O, |<-pwMft-^(^^< 
j\^y^'g (x^— 7"^— i:b) ;^U'>'KPWM<t 
■f-or^-^ (IE A) (7)Stei:^tT5o Tfe^-- 
K3cO^^-^:y K*f*:(lgtl{4:ft (®IE{fi«) {d'fig 

[0 16 3]/^:Jo. hy y^>^:^y-\t^{t. Vyy 

<r>?y\'^(DYy y^ {"^^^VyyiP) --^a4^-^€>tt 

{Vyy{;'y\^y y Wm (7)f)iijf|p^- {- ffl v ^ ^ ti ^ o 

[0164] @ [[H)$sS(ft!yi» (lEitejagfiiijia) ] 
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^^ev hvu^— ^ scoEiiif,^^ mmmjSi) ^jm'm^ti 
5o :i(o^&ko:>M\l^'Jjii:i^it. wo b b l e p wm 

(Puis Width Modulation ) m^X^mmi'^^i-l^. 
; :|D-t,WOBBLE<t^?r?iJffl-^-5;7-t'V KyUif— (W 
OBBLE-t^ — FG PWMm^-X^mm-t^Jj 

G^—7ii) t. EFM pwMm^-x'mm-t^:)im. i- 

/.^^l^^jE FMm#?r*lJffl-r5;?'> f>' K/H^-rK (EFM 

[0165] WO B B L E P WM-ff-^li. WO B B L 
E-9— 73<=i>- hD-^ 2 2T*dl£i5jt*n'5^t:'> hVW^- 
^^'iriyWI-^T-fo'So >^f*6^(-(^> 0 - 5 V u^yKOr-'v^ 

[0 16 6] ^(7:>WOBBLE PWMit^r^. WOB 
B LE i^— Hd — ^ 2 2 P WMffi^^¥vt:7 
1 2(cA:;'3^n. r(7:)PWM<t-^^vt>'>r/U:^ — 

1 2T'3pm^b. -r^c^^t^tp. ftiijfiimiE mmm^-) iz^m 

1 (t^ :i(DimWMni{zS:^\,^x :^ f v K/^-^— ^ 8 ^[p] 20 

[01 67] r C7:)ii^, WO B B L E-^Z — ^'=1 > 1> n — 

^2 2{i. woBBLEm^o:>mmjk unm) @ti 

(it mK.(^. li^m<Dtti'X2 2. 0 5kHz ) Cl/^SJ: 
9 fiiJieWO B B L E P WMft-^-C?:>x<yW;?;i|jS (7=^^ 

[0 16 8] FG PWMm^fi. {I'iM^Pi^l 3X±fl& 

^ n ^ K/i-^- — ^ fliiJ^Wit ifo 6 o Jrf*:6^ { . 30 

[0 169] ::coFG P WMft-^f:!, Mlirii^e^ 1 3 

Mit-5§'¥vt>' yi-i^- 1 2xw-mit. •i-^.cio-h. mmm 

f± mmm^-) \-y^y<i ilc:A;'3^n 

;^ e >- Hvw^ —^s^ ^ -It ^ o 

[0 1 7 0] —'Jj^ yu^^9/j^t>(i, t^v K/U--E- 
— BcOlHjlRS^iC (fHli|15?3lJjf) (cm£>-r^FG (Frequenc 

y Generator ) iS-^-Zj^Mi;/:; ^ :iCOFGm^f:t. F '10 

G m-^ 2 M^bfall^iS 2 3 2 M(L: ^ ltii)iir=P^-l^i^ ] 3 am 

[01 71] 1 3omi&mm\m^^X'{t. y 
w mm) /^^ffl'j^^n^. ^lt. ftiyiw^i^i 3i±. f 

FG PWMit4§-60^<yl'><.i|iia (x^— v^^'— it) 

')-5o :ini^ct . ;^ t:^>' l>vu-t — ^ s c;:>i!ii'|i?j^ (©iti^ 
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[0 17 2] EFM PWM<t-^(^, C D-«i— ;jf n > |. 

-So .%(*f^^J(Cfi, 0- 5 V u-^/ucor-'v^^^MS-^ (ilij^ 

[0 17 3] r CO EFM PWMft^fi. CDif— 7j<=i 
> K 2 1 /j^ib PWMft-^^i'gy'^/U^— 1 2 A 

;^i^n. ::(7:>PWMm^¥vt:7^/U'^- 1 2r'¥v1?ft:. 
iTT'^.i:)^. Wflim (ffi'JWt-^) IcgSl^^ix. K^'Y^< 

[0 174] wCO^^. CD1^-^<=i> h D — ^ 2 1 
tl. EFMjf-^, l'?:^^^-^. ST—l 1 T^7:>iIlltlJ^7)/'^V^ 

Ic. mJWBEFM PWMft-^t^yNVu;^*^ {^'=^—=r^ — 
tt) &'SI.^!!S1-'5o w^i^ J; ^ . ;^ t'v K/u^— ^ scoIh) 
$145: (lalilEj^^) @ IfM ^ 4^ -5 J: 9 I- ^ f > K/u+/— 

[0 17 5] r(7:)^T-V;^>^^^©i T'(^. ^fex^-:?^^!® 

-So 

[ 0 1 7 6 ] ID 1 7 (i. ;^ ^ 2 (7^?Mfi^B}$SiJi-'5 

[0 1 7 7] 3tT-V^i5^ 2<Sr#3l/j$-ti:-5ll7j^L/j:v^x^Y 
1-^j:t>-«b. 3t-rV ;^i:^<7>ffi^Sc?:>»J.'u--ir->' (cd-r 
[0 17 8] ST. ^;]«la3:.^^^tT9 C^x^yiT^s 1 0 

(H) (CL. HFft-^>>-V>yn»:;#;ilEl!/Sl 6(Dr->-n 
^'>>^ >y5"l 6 2^'>^>'-t■5o T<^:}^^b. HF-ft-^y^r 
>^^»9#x.lH]^?^ 1 6(7:)lgiliS'!?3.1', CD-ROM/CD- 

Rffl(7)ig'*/3^^ {^.\(o\mvm (^gk^JE-r-S. 
[0 1 7 9] i^a^T^ y^\:^:yVj\^^'-^%^^wm\'t^t 
t y K 3 (D U—^y^/^ -A-— V^^mM] (,^r 

ffcl# L T . ^ - ;^ fliiJI^p (^ 1 co-a^ife mm) 'dr ^^E?T 
5 (^x .yys 10 2) o 

[0 18 0] r (^:):7.-^--;/7;7.f|-iij(^|iTfl. :^T\ ^^--^ry 

2f}^hnmir^^\^^wm^^^o 

[0 1 8 1 1 ^(D\U^ CD*!^-.i<"3> Vx3 — y2 1 T' 

(±> M F (H-^y-f >'in] j 6 ■/)^ho:>v\ F ft^^-c/:) 



( 12 

21 

y:t-:^y^OKm^- (FOK^t-^) ^±f&L. Hit) 
yW;ii>L#VMi:?r®x.6^^^(-(^. u-<yi. (H) {zfj: 
u^/u (L) {zfj:^o 

[0 18 2] :i<Dy;i- — :^y^OKm^-it. Sija?LycST 
[0 18 3] CrT% HFit^-(0\y^/\^it. it^^y 

r^:«^iHj two) {^^iai-5<h. :t>?^{;ir^±L. 

[0 184] HFm^y-f ^•ei'^exiuKi 6(o 

"jfifetl 6 3~ 1 6 ScOffiirC^tR, -Rs ^(D^^'^^^ 
'rfj:t>-h. CD-ROM/CD-R^coti*!^ 1 CO 

-g^ #>f4a * (o'^m {-ffig L T V ^ ^ m-a^ . ie^ 

C D - R O Mis XXICD-R :^^hnti H F it^^ C D 
-ROM/CD-RfflcOiii|iS^-Cl:gttilL/cm<7>HF{t^ 20 
(DU^ji-T^)^. L#v^MJ: <. iE^(7:)CD-R 

W;^^ b#7t H F m-^-^ CD-R OM/ C D - R ffl (T^tiiH 

^)'/J^^<. IE^^OCD-RW;?!;>^>#/cHF^t-^$'CD- 

RW>^(^ttfliI^-e±ii|iSLfc^(^HF{t-^Ol/-</l-;6^ L 

-ROM, CD-R*5it/CD-RW7!)^^#fcHF{t-^ 

^ c D - R L fcm<7:)H F m-§-<^ 

[0 18 5] ioT, IE^<DCD-R0M*5J:T^CD- 
{f-g-Oix-^/u-fi. ^Hii^fi. n — (L) -efe5;6^. 

^agi-^t) . y^-r ix-<yi. (H) icTtf^, 

10 18 6] :i<Dy:^ — :tf::^m'0X'l^. y^—tiy^OK 
\t^'(Du^Jl't^y^^ i^^jv (H) y^—ijy^ 

:7;i-— :j?7^:3i^— 'ft-^cou'-<yu75^0(c/.f>5 J: 9 40 

(.y" zu—y- (Dm^ts y i^ — tiy^V^ 

[0 18 7] ZtiizX^J y:t—:^:^'^—7r<:d^^:^-:/)^^ . ^ 
MikM-^^^hrL^t. y^ — ti:^OKm'^(D\^^jU{^. 
U-</U (H) ^i^n-t^o 

[0 18 8] y ys^'-^^f}^i)^i)^h-i\ 

U^/u (H) — I/^/U (L) iC^fbL. n — 

U-<yU (L) ^'•<*}'^1~'5o -St/^-r l^-^/l- 50 
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(H) {c/j^bTtci, D--u-<yu (L) ^U^i-^:Lti> 

[0 18 9] tg32li-r^;^^:y"/S 1 0 SXit^ y i^-ti 
y^O¥.\%%(0\y-<jVh^, fJ\'^W^. /N-Y U-</U' (H) 

fSitbfe^J-g^lcfi, yy^-ijy^umoYi^ irfa^^. y 

[0 19 0] /^io. ro:7;?h-';t7:^SOT-eii. 3t^--y 

I 0 1 9 1 ] ^^:V^T^ y;^--;^7:^f&J^^P7!)^NG;6^S75\ i" 
:y:7'S 1 0 3) „ 

[0192] ;^-7^:y:/sio z\zii6\'^xy i^—io y^Wi^ 

(Cft, CD-ROM/CD-R^— KtC^^i"^ (;?;^ 

5/:/s 104)0 

[0 19 3] rcOCD-ROM/CD-R^— Kl^:£-e 

[0 19 4] :if7)CD-ROM/CD-R^— KT*fi> 
CD-ROMCO^^. CD-R(?:>IE^ • ^^Srtrp 

[0 19 5] ?t^:*b\ mt^yr y':fS 1 0 3 {c:^o\/^T v';^ 
— tiy^m\m^OYi(D^%\Z.\t^ IE^C0CD-ROM^)^c 
(^^^£OCD-R;i5^-«^nTV^^ <l:l^.i|£^tl5 
$ttTV^;5^xV;^:^ 2fi, lE^OCD-ROM^fcJ^ 
iE^<DCD-R<Jr!S^S'J$ix5) o 

[0 19 6] ^7t. ;^7^5/P^S 1 0 3(;i:JoV>T:7;*-— 

WBsfri-S {y^'r y'fZ 1 0 5) o 
[0 19 7] ys'r y'f^ 1 0 5{C*^l^T:7;^-"-;3^;;^f6lJ^^ 

S102tcM*9. Sig. ;^'7":y:/S 1 0 2J&L|5$^^n-r 
[0 1 9 8] ^7"c. 7":y:7'S 1 0 5 (c::|oV^T :7 ;f — :^ 

>^^:)#;ilE]5gi 6(^tiiH^^i^_b$it^ (;^-^i/ys 

1 0 6) o Z.(Oy^'Tyys 1 0 6TMi. ^S^-T >^«9#x. 
\t%(DU^J\y^x:i—V^)V (L) IClL. HFlt-^-^^-W 

m^. CD-Rwffltote*!^ (m2(Z)tiiffi^) (cis:^i- 

[0 19 9] fttj^SiL/cJ: y:t--tiy^um 

m2(D^mm) ^mi^-r^ (:7.7-o.:7''s i o 7) 0 
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[0 2 0 0] Z<Dy:t — :^:^\W\^Vit. iES<7)CD-R 
u — X^^jV (L) T'fo6/J^ mtoi^'^ 
t) . ly^/v- (H) IC/^^o 

[0 2 0 1 ] *LT. =^-3$-r^;^7^ •;/:7'S 1 0 8 T'(l, 

mm. y^-(u-</u (H) ^m^Lfz^M^izit. y^-^o 

^ - :^ -9-- >J<?iiS ;)>7l>> ?D -r . -g-ffittSg^p^ ^bn^cf I ^ <h ¥U 

[0 2 0 2] :7;>^ — ;tf;^riiH^1)/j^OK;!)^^/j\ i- 

:7"S 1 0 8) o 
[0 2 0 3) y^'ryys 108 Icjol :7 ;^ ^^^|J^^^1 

::I^^-^al^^f 5 {y^^yys 1 0 9) o 

[0 2 0 4] :Z(r>^y—^mX*i'X. 0iJ;t(i\ ;/ K 20 

. [0 2 0 5] /.£*d\ StjHe;^v^!y:7's 1 0 8^::JoU^-r >';^- 
f^*;- ^-^Trrco c D - R O M; ^7^(7:) c D - R ^tzum'^' (D- - - - 

[0206] -^fz^ 'ryy's 1 0 s {z^\ y — :^ 

AT I pm^^(om^M^)(omm'^'i^o (^^^ 

yy^s \ \ 0) o 

[0 2 0 7 ] Z.(D:7.v- yy'^S 1 1 OXi±^ AT 1 Plf^f^R 

(D'^ibm^mM'^^'kiM.w'^^fzmz^ it^^y v^^^'jt 

y^^^^mn. y^\y y Ymn-^^iy^mumw\n 

[0 2 0 81 ii>^\^^x\ ¥fm:mni:m^v^ . ^(r)nmn 

1 ) c '10 

[0 2 0 9] y^y-yy'^s 1 1 1 izn^i'^x mmm^^m^ 

mxfz t -Wr L fzmi^izit. ¥fm-\mm o ^ormv^ L/z 
Disc type identif icationC/) RW t" :V h^ttl^M^s ^ 

(7)Rwt:'^y v= 1 f)^^fi^^m\%ri'^o {y^y- yy's 1 1 

2) o 

[02lO]y'»-r:y>^'Sll 2 (C^ol ^r R VV t" :y h = 0 

1 3) o 
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[0212] flU^ ml^y^'r y^S 1 1 2 ^C:^;>l^TRW 
f h^OO^-g^tCKi, CD-RWtA^hf^^^T-V^t^^. 

m^rvocD-R^/j-a^^^nrvN^tsggsii (ss 

>]']) ^n-So -tmo'h. mx^y^y-yy^S i i 2(cJ:»:^. 
CD-RWmcOjteT-V^i:^. |5i|;t(OCD-R 
^^^$^«;^nTi^^i:#(::CD-RW^— KdlS^jg^^x 

[0213] ^/c. >^x,yy^S112 (;i:fcl/^TRWt> 
h = 1 t *iJirr Lfctg'&tCI^, CD- R W^— K(CrA;£-r 
5 {y^Ty-f^ 1 1 4) o 

[0 2 14] r^DCD-RW^- KfS^T'fi. 
>'^ — :7 — fliiH^pSp 3 1 /J^^=« >t°.x — 4 1 KZ"^ 

\t^\x^y'f-9 y^ t»$H ^Mz%=f>{y>^ c D 
-RW;6^S7!l>?r7F-rtW$R) (C. CD-R wr-fc^g^rTj^ 

1* o CD-RW^S^^-J-^iJ-^, 31^-1/ 

(InJilifxiaiiS) ^ifi:T^it^:i<t;i^fo^o fititeCD-RW 

(1. CD-RW(7)tBt% • M-:i^rtT-5 ::<^/j^T'#^o 
[0 2 15] R^Jte;7^■7^ >^''S 1 1 2(:i4t5l/^TRW 

b'o, h= 1 (DiJ-g-ICil, :E'ft"(^)CD-RW/jS3S«$nT 

;f;(7:)C D-~ Rw<^ig£7^^^^^^ \ -vxi:x:L(rTy''u i^'y\u 
[0 2 1 6 ] WJifftiJ/^LfcJ: z.(0%T*^ ys^^^m. 

CD-ROM<!:. CD-R^, CD-RW tizmm- n 

[0 2 1 7] :i:iT\ y 'jr—ioy^mHOK/nc (itj-' 
2 omm ^-mmi' 5 id n . /^ntT) ^ c d 

-ROM^oJ:D'CD-R^^, #^iA^^-SOCD-RO 

Mto J: U^C D - R ^¥ Srl^o T C D - R W fSkjlJ'J'j-'S^o^ 

zco^y^"^ y.i>mmiX'i-t. y-Jr—ioyU 

^iTiioK/NGi?. ^"f^y^'y 2(om^m^^mLm\.tz\k. a 
T 1 v\mmo-^j(r:>mmm%'iii:'^m\^x. w®. sssui- 
^^(ox {mho^h%fi-^w^Ao^m,m^krsoo:>x) . Hi^yi^^- 

i^lt7)jtjl.5itt/p|n)±i-5o rc/)/zit>. J;DFfli?l(C. CD- 
ROM. CD-R*5j:a'CD-RW(Ctd^S • W^-thZ 
tfj-X^^Do 

[0 2 18] s/i. ::c7:)^7^-^y;>5'iy=fsi i£^lE/jW 

IC. ^'^Ti^nTtT'c-r-V ^^^^i' 2 7'p. CD-ROM^/cdC 
D-Rt. CD-RWt(0^^i^i^'e.to6/;-l^^iBl]L. 

^fS:rLt^rj'yo:>x\ W}\i^:^^:B^xhot t hiz^ x^m 

miz^ CD-ROM. CD-R4'6J:u'CD-RW(::8e*j< 
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[0 2 19] ^mm<r>^'f^:^i:^ms:^. m7Tk(D 
[0 2 2 0] mmmmwm. TtT'^^^^^i-tB^- 

^ §r S^^-r ^ Tt^V ^ a^S-C^fc o T ^ J: V \ 
[0 2 2 1 ] *7t. M^^^(r>ity' ^ i^. mJlB^M 

:LfLh\^mh'f. roftli. mx.\'i. CD hT" 10 

[0 2 2 2] ^fc. jfi>^M'^(^7t7"'^:^^li. fitJie^Sa 
MT*(i. CD-RWr-fc^;6^ *:5gPJ!T'{i. CD-RW 

[0 2 2 3] ^fc. ^^^P^cOt^t"^^ 
/Cli 4 jKD^tT^V ^ ^^^^ fciitfi® - L# 

6 J: 9^c«^^^^T^/^Ttctv^o 

[0 2 2 4] 

[0 2 2 5] ^^>;^^fSsBiJ^^5fom!^iJSig:fc(7)m 
[0 2 2 6] ^fc. *^^6^i^**ofc7fe^^< ;^^coam 

wm(oitT' ^ :^ ^ ^n±^fz.m^m • ^^-r^:Ltt^x- 30 
[Hi] ^mM(D^r^^ ^^mm^^>^^=^-^^^mm 

[EI 2] *^PJ(D3feT-V:^i^S^S<^^»?ll^:^-r:/n :y 

[113] *:|gP^(C*DJt5EFM/CDROM^V:=i-y 
SW&lS7i^e3t7:)ENCORDEE FMit-^<t. -ififelJi^P 
^;5^t><DENCORDE E F]VHt-^.t ^Tj^f ^ V 
^5^^'^-^— h-efo^o 40 

[1141 *:5§P^t^^Nt^ AT I P- S YNCffi-^i:> 
V^m-^-^^ - ATI Pt^^i — ^7^1^ ?>cOSUB CODE 
-SYNCm-^i:. AT I P E R R ORjf-^- 1 ^Tj^i" 

[US] :^^0J^{C:}oi:)-5 AT I P- S YNCjf-^t. 
V^it-^^fe;55<: - ATI Px=' — y/^>^t>i50SU B CODE 

BCODE-S YNC^t-§-^?r7r:-ri$^-f ^ ^i/'^ir— h 

T^fc -So 

me ] :$;^PJ!{C^Mt5 1 T Biphase ATI 50 



) ^f^W- 1 1 - 1 2 0 6 8 3 

26 

P:^-r ^ >^'<b. WOBB LEm-^^:. 2m\M(rmO 

BBLEm-^i^^i"^^ X'y^^^-^- hTfc^o 
[H 7 ] *:^Pj!(Ctott^B I DATAff-^^. BICL 
OCKjf-^t. AT I P-SYNCW-^-t ^^i->5^>r ^ 

[US] *^0;i(c:jo(t5AT I P:7 1x'— i.C07;^— 

[[119] *:5g0^{C^(j-^AT I P-S YNCif-^i. S 
UB CODE-S YNCffi-^t^^-r^J^-r ^ Vi/^-^- 

[mo] ^^P^lCjolt-Sfc"— :^ • h A^^tBlHlSg-.CD 

PE EK^t'^:fcJ:tJ«BOTTOMm-^^i5::^i-^5^-Y ^ > 

[mil] *^Pjl(C:JbN-t^CDi^ — 7^:=! V h a— ^;i^e> 
OSUB CODE~S YNClt^i:. ClERRORit 

[[112] ^|gP^lC:fcMt^:^---7-V:^?f^5tc7)DATAm 
L R C L O C Kit-§-4B J:I>*B 1 T C L O C Y.\%%^ 

[HIS] ^^m\:i^n^CT>^—^^> Vu-'^t^h 
(OSUB CODE-S YNCit#^. FRAME SY 
NC«^,b. HF{t-^ (EFlvHt-^) t^Tf^-r^^ 

[H 1 4 ] if^^mz-^v^^dy'—^ 9 6 \fy Y<n>y^ — 

[[115] *^P^{c4bMt5 1 f-:7^':=^— x^—J^^TT^-t 

[[116] *:^0J(c:*5tt5HF{t-^'^V>'^»9#x.lElgS 

[m 7] i^^m^ii6\'^^%y' >( (omm^m.m^^ 



1 

1 0 ^—^yi^^ 

2 %=f^::^^ 

3 7fe^--:y K b'' :y ^ T ';/^) 

4 T^^^^— ^ 

5 Y=^—^ 

6 K7-r>''< 

7 PWMm^¥?t:7^/U'>$' — 

8 ;^ t:°>^ K/i^^ — ^ 
9 

1 1 K^-Y^-^ 

1 2 pwMlt-^^Vt:7>f /Wi^ — 

1 3 SlJ^^^^s 

13 1 :^^>^ — 

1 4 i^-ifSffla 

15 HFlt^^/SlHJSS 

1 6 HF«-^y^>^l]t)#X.lHll?S 





{ 


15 ) 




t#|3H^^ 1 1 - 




27 






28 


16 1 




2 8 




C D R OMx =J — -^Mlfll 


1 6 2 




2 9 






16 3-^165 




3 1 




9 ^ ^ ^ <MJ M'r Ml' 


1 7 




3 2 ~ 


3 5 


-5? D »;/ ^ 


1 8 




3 6 






1 9 


WO B B L E<t^-t^Mj(H]IfS 


4 1 






2 1 




4 2 






2 2 


WO B B L E 1^—^ =1 > Vu — y 


4 3 






^ o 


r Lj la ^ Z llH.1CIHJirS 






•C — jE? 


2 4 


E F M/ C D R OM:i: >- =1 — iJ^^ffilH^gfi 


10 5 1. 


5 2 




2 5. 26 




S 1 0 


1 ~S 1 


1 4 T.'ryy' 


2 7 


'VVi^m^-:!^^^ • AT 1 P7='='-y 









(IDll 




[1213] 



BKCODK EFM4i9 <ENC0[«Km7]) 







< 3T , 


, 3T , , 



4T 



4T 



ENCODE (LASER«1INl»ffi*) 



[liI8l 



1ATIP7 U — h (42BU l/75sec) 



try MS 


4 


8 


8 


8 


14 


If -7 h 


1234 


111 

56789012 


11 111112 

34567890 


22222222 
12345678 


23333333333444 
90123456789012 




Sync 


MiD 


^ Sec 







( 16 ) 



^mW- 1 1 - 1 2 0 6 8 3 



[1112] 




( 17 ) 



^mW- 1 1 - ] 2 0 6 8 3 



J 1 



[114] 

n n n n 



SLFBCODE-SYNCig^ (ENCODE Output) 

n n . n 



ATIP-ERROR'IB-?- (Wobble Servo CoctrotUr) 



\ 



n n n 



fiJ07 U-Am^RliERROR 



Ifeai-Cl/YS 13.3333inscc 
2lt^2ilTl/lS0 6.6666in&ec 



ATlP-SYNCjg-?- 



^ H 



SUBCODE-SYNCe-^ (ENCODE Output) - ^ 

_R__J \l 



SUBCODE-SYNC^-^ (DSP Output) 

J n \i 



n n n 



il 



I3.3333in3ec 
2^S.T-1/150 6.6666inscc 



^ n ^ 



[11171 « 



raWJ^g-^ (SYNC^<^->) 



3.15KHZ 



BlDATA-fg-^ 



1T IT 2T 2T IT IT 3T IT 1T 



BICLOCK^^ 



ATIP-SYNCK^S- 



( 18 ) 



i^mW- 11-120683 



ime] 



IT Bipbase ATn> 




ITuijiiMjuiriiin^^ 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

Time [msfM:] 



[ng] 



AT]P-SYNCe-i- 




1/75 13.33in*ec ^ 








SUBCODE-SYNC€-t 




1/75 13.33n>sec 










-«-±2EFM 



[El 1 0] 



[Hi 4] 



A:^®-?- (fHlxitf, HFfi-§-) 




n 




Qx - 96BitO y:^~^ 'y h 



Ql— Q4 



Q5~Q8 



7 Ki/;^ 



Q9- 



•Q80 



7'~^'72Bit 



Q81 — -Qse 



CRC 16Bit 



[mi 5] 



lSubCode7U-A 1/75 



peekB:^ 

-(PEEK^^) 



^ BOTT0M&;tl 

(bottom^-I-) 







Pi 


P2 




P96 










Ql 


Q2 




Q96 










Rl 


R2 




R96 










SI 


S2 




S96 






SO 


SI 


Tl 


T2 




T96 


SO 






Ul 


U2 




U96 










VI 


V2 




V96 










Wl 


W2 




W96 










* 98EFM7U~A * 
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imi 1 ] 



SUBCOOE SYNCef)^ (DSP Output) 



I SubCodefreme ° 98EFM Frame. 



52 52 



CI ERRORls^ (DSP Output) 



M&2ft-Cl/75 13.3333msec 
2{g5g-Cl/150 6.66G6m5Cc 
1 SubCodcIrune (98EFM Frame) 




ERROR 



1 SubCodelrame'l'tO&ACl ERROR§& = 98flE 



mi 2] 



LR CLOCK-fg^ 

J 

BIT CLOCK^-^ 



51 1 <^l>U^JMi57? / 

jiMJinjiMJiJiMimjii^^ 



XXD(XXX)0(XXX>C>CXXX: 



)C)OQCXX)(f 



[im 3] 



SUBC0DE*SYNC6^ (DSP Output) 

n n n 



n n n n ^. 



FRAME SYNCiS^ (DSP Output) 



HF^i^?■ (EFM<g^) 



( 20 ) 



i^mW- 11-120683 



[016] 




163 



[Si 1 7] 




NO _ 

(RWlf-> h =q)..,--'-'''''^^<1?#Bisc type 
S1 13 I <;^entification<7?RWe-y 



